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Title of the Invention 

NAVIGATION SYSTEM WITH EXTENDED DISPLAY FUNCTION 

Background of the Invention 
The subject of the invention is a navigation system for a motor 
vehicle containing a central processor connected to an input unit and to an 
output unit, to position determination means and to a storage element for 
map data, and means for associating an ascertained vehicle position with a 
data record, stored in the storage element, of the map data. 

Such a navigation system is known from EP 0 363 396 B1 , for 
example. Navigation systems in motor vehicles perform a number of 
functions. A first function is the calculation of a route between a starting 
location and a destination, with it generally being possible to choose 
between the fastest and the shortest route. After route calculation has been 
carried out, the task of the navigation system is to guide the motor vehicle 
driver to the destination. To this end. it is necessary for constant position 
determination to be carried out for the motor vehicle and for the motor 
vehicle position ascertained in this way to be matched to the map data 
stored in the navigation system. In this context, the route planning 
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information is output via an output unit, with the information generally being 
output both visually and audibly. Such a known navigation system 
significantly assists a driver on journeys in an area with which he is not 
familiar. In particular, he is not obliged to be constantly looking at signs 
showing directions at the edge of the road. Nevertheless, the driver still 
needs to take note of a sometimes large number of other road signs 
showing regulations and restrictions. However, on the one hand, road signs 
at the edge of the road are easily overlooked, and, on the other hand, the 
driver may be unclear as to which particular restrictions are current on the 
section of road on which he is driving, especially when signs are frequently 
changing. This applies particularly to speed restrictions, for example. This 
problem may arise to a large extent particularly on inter-urban journeys 
with changing speed restrictions. 

WO 97/35196 discloses electronic road signs. The electronic road 
sign has a transmitter transmitting the meaning of the road sign to a 
passing motor vehicle. The motor vehicle contains a corresponding 
receiver which receives the data transmitted by the electronic road sign, 
processes it and displays it using a display unit. The driver can thus always 
find out about the traffic restrictions existing on the section of road on which 
he is currently driving. However, a disadvantage of this is the high costs of 
the system, since each road sign needs to be provided with appropriate 
electronic equipment. Furthermore, an additional receiver and a display 
unit are also required in the motor vehicle itself. 

The object of the invention is to modify a navigation system of the 
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type described in the introduction such that, besides the route planning 
information, other important information relating to the road can also be 
displayed and can thus assist the driver of the vehicle. 

The object is achieved in a navigation system of this generic type as 
a result of the feature that the storage element stores information about 
traffic restrictions which is part of a data record of the map data, and traffic 
restrictions relevant to the ascertained vehicle position can be displayed on 
the display unit. 

Brief Summary of Invention 

In the context of the invention, the complete blocking of roads to 
motor vehicle traffic or one-way street regulations are not regarded as 
traffic restrictions, since these do not constitute an actual restriction, rather 
these roads are not available to motor vehicle traffic at all or in particular 
directions of travel. 

The traffic restrictions are preferably speed restrictions, height, width 
or length restrictions, weight restrictions and/or traffic restrictions for 
particular types of vehicle. As a result of these traffic restrictions being 
displayed in the vehicle, the driver of the vehicle is able at any time to find 
out about the currently applicable traffic restrictions by looking at the output 
unit of the navigation system. 

By way of example, the speed restrictions can be restrictions to 
80 km/h or 60 km/h on country roads or to 30 km/h in zones with traffic 
calming within built-up areas. Specifically in the case of speed restrictions 
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to 30 km/h in zones with traffic calming within built-up areas, the speed 
restriction is generally indicated only when entering this zone. The traffic 
restriction is then lifted again by a road sign when leaving this zone. 
However, if a driver is driving in such a zone with traffic calming for a 
relatively long period of time, then he may easily no longer be clear as to 
which particular speed restriction is current. This is the case, for example, 
when he has left the vehicle in the meantime in order to do some shopping, 
for example. The situation is similar on inter-urban journeys where speed 
restrictions are frequently changing or apply over a relatively long section 
of road, but where there are appropriate road signs only at relatively long 
intervals. Here too, the situation may arise where the driver is not clear 
about the currently applicable maximum speed. 

The navigation system according to the invention, in which the 
currently permissible maximum speed is constantly displayed on the output 
unit, can be used by the driver at any instant to find out about the currently 
applicable speed restriction. This results in a significant increase in traffic 
safety. 

In addition to the display of the speed restrictions prescribed by road 
signs, in one specific embodiment, it is also possible for general speed 
restrictions for a particular type of road to be shown on the output unit. 
Thus, for example, when a vehicle is traveling along a country road outside 
built-up areas without specific speed restrictions, it is possible for the speed 
restriction of 100 km/h, which applies generally to this type of road in 
Germany, to be displayed on the output unit. The same applies for a 
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general speed restriction within built-up areas of, for example, 50 km/h in 
the Federal Republic of Germany. Particularly on the fringes of built-up 
areas, it is therefore possible to eliminate the uncertainty which sometimes 
arises as to whether one is still within the built-up area or whether one is 
already outside it. 

In addition to speed restrictions, the displayable traffic restrictions 
can, in particular, also be those for particular types of vehicle. This may 
relate, by way of example, to the display of an overtaking restriction for 
lorries, a speed restriction for lorries or a restriction on the transportation of 
dangerous goods. Since, however, the display of traffic restrictions for 
lorries, for example, is of no interest to a car driver, one particular 
embodiment provides that the type of vehicle can be selected in the 
navigation system and only the traffic restrictions relevant to the selected 
type of vehicle are displayed. The navigation system therefore reduces the 
information to the information required for the driver of a particular vehicle. 

In some cases, particular traffic restrictions are time dependent. 
These include, by way of example, a restriction on lorries driving at night on 
a particular road, a speed restriction to 30 km/h in the period from 7.00 am 
to 2.00 pm in the area in front of a school, a speed restriction or an 
overtaking restriction for lorries on motorways during periods of rush-hour 
traffic, for example from 6.00 am to 9.00 am and from 3.00 pm to 7.00 pm, 
or a speed restriction at night to reduce noise. In order to ensure that the 
driver is reliably informed in such cases too, one specific embodiment of 
the invention provides that, for time dependent traffic restrictions, the 
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information about the duration of tinne for which the traffic restriction is 
applicable is concurrently stored in the storage element. By comparing the 
time period for the speed restrictions with the current time of day, which is 
determined by means of a clock in the navigation system, it is possible to 
decide whether a traffic restriction is current at the time and needs to be 
displayed. Such a check and decision are usually performed by software in 
the navigation system's processor. 

As a result of the traffic restrictions changing for particular sections 
of road, some of the corresponding information stored in the navigation 
system's storage element will, after a time, no longer be current. The 
information therefore needs to be regularly renewed. In the first instance, 
this can be done by replacing the storage element or by re-recording 
current information onto the storage element. 

Particularly advantageously, the traffic restrictions stored on the 
storage element can be updated by downloading the data from a central 
computer. Mobile radio networks can advantageously be used for this. To 
this end, the navigation system can be connected to a mobile telephone 
and the information about the traffic restrictions can be updated via the 
mobile telephone. By way of example, by dialing a particular telephone 
number, the updated data record containing traffic restrictions can be 
transmitted by a central computer provided in a stationary transmission 
station in the mobile radio network. In this process, all the traffic restrictions 
for a particular region can be re-recorded, or else just those traffic 
restrictions which have changed, have been recently added or have been 
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removed. In this context, the navigation systenn and the mobile telephone 
can be connected by means of a cable, but also, in particular, wirelessly. 

One particular embodiment provides that the mobile telephone can 
be used to retrieve not only the information regarding the traffic restrictions 
5 but also the map data from a central computer in a stationary transmission 

station in the mobile radio network and to transmit it to the storage element. 
The advantage of this method is that the motor vehicle itself need contain 
only one storage element of comparatively low memory size and also, in 
particular, current map data is always available. 

10 However, the information stored in the storage element regarding 

traffic restrictions may be used not just for display on a display unit, but 
rather may also be taken into account in route calculation. By way of 
example, this means that urban areas with a speed restriction of 30 km/h 
can be avoided during route calculation. Above all, speed restrictions with a 

15 time limit may likewise be taken into account in this case, such as a 

restriction on lorries driving at night on a particular road. 



Brief Description of the Drawings 
The invention is explained in more detail below with the aid of an 
20 illustrative embodiment in the drawing. In which: 

Figure 1 shows the components of a navigation system; 
Figure 2 shows a visual output unit with some information which 
may be shown; and 

Figure 3 shows the connection of a navigation unit integrated in a 
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radio set to a mobile radio. 



Detailed Description of the Invention 
Figure 1 shows the essential connponents of a navigation system. 
The central component is the processor 1 , which also contains the storage 
elements (RAM/ROM) necessary for its operation. Connected to the 
processor 1 is an input unit 2. The input unit 2 can be used to make various 
adjustments to the navigation system and to select a destination and 
possibly also the starting location. In this context, the destination can be 
entered, by way of example, by entering the full name of the destination or 
else by selecting it from a list shown on a visual output unit (monitor) 3. The 
route planning information is also output on the monitor 3. Furthermore, the 
route planning information can also be output via an audio output unit 4. 
The advantage of outputting it via an audio output unit 4 is that the driver is 
distracted less from the current traffic situation. A storage element 5 
connected to the central processor 1 stores the map data in the form of 
data records. According to the invention, the storage element 5 additionally 
stores information about traffic restrictions and associates it with the data 
records. To determine the current vehicle position, the navigation system 
has a GPS receiver 6 designed to receive navigation signals from GPS 
satellites. However, since these GPS signals cannot always be received in 
urban areas, for example, the navigation system additionally has a 
direction sensor 7 and a distance sensor 8 for performing integrated 
navigation. The signals from the GPS receiver, from the distance sensor 
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and from the direction sensor are processed in the central processor. The 
vehicle position ascertained from these signals is matched to the road map 
data by means of map matching, which is known. Finally, the route 
planning information obtained in this way is output via the monitor 3. 

The monitor 3 is shown in more detail in Figure 2. It contains various 
areas for displaying different information. By way of example, a map with 
various roads 9, 10, 1 1 is shown on the monitor 3. The vehicle position, 
matched to the map data by means of map matching, is shown by a cursor 
12 within the map representation. In addition, the driver is shown the 
direction of travel on the monitor 3 by an arrow image. In the case of the 
arrow image shown in Figure 2, a right turn at the next junction is 
envisaged, for example. According to the invention, the speed restriction 
relevant to the section of road on which the vehicle is currently traveling is 
additionally shown on the monitor 3 in the form of a road sign 14. The 
driver is therefore able to find out about the applicable speed restriction at 
any time. 

Figure 3 shows a specific embodiment of the navigation system, 
which in this case is integrated in a radio set 15. The radio set 15 has 
control elements 16, 17, the control elements 17 being able to be used to 
enter a destination for the navigation system, for example. The radio set 15 
additionally has a channel 18 having a reader, into which channel 18 a 
storage element containing the map data and the traffic restrictions 
associated with the map data can be pushed. By way of example, the 
storage element may be a CD-ROM storing the map data and the 
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information relating to traffic restrictions. The radio set also has a display 
19 which can be used to output the route planning infornnation visually. In 
addition, the route planning infornnation can be output audibly via the 
loudspeakers 20, 21 . 

A transnnission/reception device (not shown) integrated in the radio 
set 15 connects the radio set 15 to a mobile radio telephone 22. The 
mobile radio telephone 22 likewise has a corresponding transmission/ 
reception device suitable for data transmission between the mobile 
telephone and the radio set. In this case, the connection may be, in 
particular, an infrared link or a radio link, for example to a 
transmission/reception device on the basis of the BLUETOOTH method. 
The mobile telephone 22 receives mobile radio signals from a stationary 
transmission/reception device in a mobile radio network via an antenna 23. 
The stationary transmission device in the mobile radio network stores 
updated information relating to traffic restrictions which is transmitted by 
means of the mobile radio signals to the mobile radio telephone 22 and 
from there to the navigation system integrated in the radio set 1 5 using a 
wireless link. The updated data is then stored on a storage element 
together with the association with a particular section of road (data record 
of the map data). These functions are controlled by the central processor in 
the navigation system. 

The data containing the traffic restrictions can be stored on the 
same storage element as the map data or on another storage element. By 
way of example, it is possible for a writable CD-ROM to be provided as the 
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storage element, which means that both the map data and the current data 
relating to traffic restrictions can be stored on a storage element with a high 
storage capacity. Since devices for writing to CD-ROMs are currently still 
comparatively large and expensive and are thus difficult to integrate in 
5 radio sets, the traffic restrictions can also be stored in a further read only 

memory in the navigation system (ROM or smart card with associated 
reader), but it is then necessary to ensure that the traffic restrictions are 
associated with the correct data records containing the map data. Such 
association is carried out purely by software, however. 

10 The invention has been described with the aid of an illustrative 

embodiment. Further refinements are familiar to the person skilled in the 
art. By way of example, it is possible to dispense with a storage element 
having a high storage density, such as a CD-ROM, and the map data can 
be stored, likewise using the mobile radio, in a read only memory having a 

15 relatively small memory size in the radio set. In addition, the journey route 

can be ascertained by a computer within the mobile radio network and can 
be transmitted to the navigation system via the mobile radio network. The 
same then also applies to the information about the traffic restrictions. In 
this context, a particularly small storage element will be sufficient in the 

20 navigation unit and, in particular, current data is always used. 

What is claimed is: 
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